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(57)Abstract: 

PURPOSE: To obtain a catalyst for purification of exhaust gas having high activity, excellent in 
heat resistance and durability and effective in removal of NOx by supporting iridium on a carrier 
made of at least one of a metal carbide and a metal nitride. 

CONSTITUTION: Iridium is supported on a carrier made of at least one of a metal carbide and a 
metal nitride to obtain the objective catalyst for purification of exhaust gas. This catalyst is 
effective in removal of NOx in exhaust gas contg. NOx, HC, CO, etc., and having such a lean 
fuel-air ratio as A/F >17 from a lean burning gasoline engine or diesel engine and has a high 
rate of removal of NOx and high stability over a long period of time. 
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&cia$s©84!i&, 

[tt^ai 5 ] MM&B 1 ~ 4 ©i>rtt*>KiEi8©8BK* 
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[0 00 1] 
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(nox ) «. 3fe{b^^*»y^»Mttiil©MHi&»). * 
©?6£®fr6©l$*#S!&£i©aie-e**. ft*. :fc>J#S 

r>*.=.7*8Miiu no, -v, o, m<Dfm*m^ 

©#y y >x>y>#>6©g|Si#xK:*r LXit, ^mtk 
Srffc^SI&S (A/F=14.6) tf&lCfflWVX. Pt-Rh 
0 3 *fcH8*:J!H>T\ NOx t-WHt&tm (CO) . 

jgfb** (ho ti. mmtcmzirzEjctm <™c > 

[0003] ffcfr. ifi^JttWi«Hia»±^i«lW. -Kfb 

jk* (co, > (ommwwfi'Sm t u y . v y 

>x>y> <y->;<->;tfv y >x>y>) ©HflHb 
^SS3nri>s*i. c©gf^^x©«s{c»H7cS!l!«« 

tax <Df$2kimmcDmm t^^tw. c ©«& y - > 

>#v y >x>^>, -r-/ -4f;i^x>y>l?©l&S 
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fiit^m^m^^mmommi mm <o, ) fcj^No 

x. ^FtCilSfflS©®^. 3£«*ItA/F=i7fe{±{£:&S 
C©j§«K^ST. gfM#X(fJ©N0x 

r>*-r^©^%ji7uSi]^flnb^i,^ 1 mm 

[0005] Aot. (ai, o 3 ) mv&iLm 

immitwiicmWf2titc-< <jv>v& (ir) m«kcj:s. 

B356- 54173 9$&B8 57-13328 # . #Sf£H : ^4039 
10 622 -Sf(1977)) „ 0*>U Ctl6CD^&Sfe<tCf*I 
^©HSfiW-Cfi. gtm^Xct3©^fgS3%JaT. A 

/F&nxT7*m<Dmftx(DMm&mLfrni2ti-r. ± 
ta©A/F =i7iii±©jt«^*^tf y->;-«->x> 

i»©gMa#X£tJ©NOx ^b(C*fOT«jltR14 > l^i 

[0 00 6] C <DW£ ') is XDWtM*}'* 
©NOx HMbKotfUT. ifi^&Cfc-o-C, 83 (Cu) 3?©jB& 

1^4297328 -5f. ^HBS63- 100919^) , jtHaisi)>r 
20 - h (^-^3-127628^. <ftffl¥3 -229620^) *S 

2488^) ^ («t. jzuisv*- h&Mmtmiz) 

inX^tc *) . 650~ 700 °cmS.<D^MTXitnmtf'^ tp 
[0007] 

[^Bj©^-r^#»n] *»w«±sse*ftH«©»ja 

-fb^fi^fiJ:0ii*J©^^*#-r.2»Pa^x. 
^F«C^5Jt A/F - I7«±©iifij^*5ii^-r ^ y - > 
^'->x>^>©SFm**xk:>pfL-C. i^ffittf^oa^i 
14. KA14(cfil<a. nox ^*{cW^^»FS,**x^bfflM 
l«*ffi«T^c <t&c$> -5. 
[0008] 

40 ss=&^-r&t©-cS)Sc«t5rmmi/fc„ 

[0 009] Sft 

^Bj©M^©ffi(*<!:brt*. ^H^b^teicx^^ 

ib^6s«ns^i>a< <t i e^ffifflsns. 
ib«s<!:LT«. mz.\mitmm. &ntw 

mk®tLx&mz.itmt?-tt>. mtwi^ mtv 

t*,m^l.. 2mvL-kzm-&i*x®mi,xi>Bi^. ±tc 

50 ti^fb^^>. ttc{tCtl^2m&±<m^itX$)i>. 
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#{C*5l,>T 'PtSi < i 4>800"C. $f t L < ttlOOtfCST^ 
5£fcfc©ft6«. <ftlcmZ.2tifti.K 3cffiKA^r#£ 
h<DtLX. PHAtf. 0.lA>6 100** m Wg.<Vlfi)3i 

tttitv 4 -xtj-t uxifimztix^zm&mfixs 
[ o o i o ] ft*. »$s.#xmtmirimK> 

u-. tm'jw^mftmtzkttzjmx&^tc (ma io 

K.C. Taylor and J.C.Schlatter, 3. Catal . , 63(1)53 
-71(1380)) . 1/#>U ^WC&B&tt. 

agfc83?Tr> {b^S^<fc9j§3p!l©KS*£try-> 

****rr*. 4t>^a--f ttftikisx-r. 

JrtfajS&fbBJB. — flfttc, lorn' /gKTfflB ETtb 
3li1u«<i, O.Scnr /gr«T©iffl?Lif»*W-r.SC<t*i 20 

[00 11] r£tt£S 

0<«^JSt*£fi8. *-5t>«IrO. Ir, O s fcit/IrC^ 

-S. fib. IrO^JS^ttAi&OSfSO Ctl6 
©lrtt*f?$0< «2~100 rut cfc »)$? $ L < «5 ~20nm 

-r^rsi. S^Hcteitfcooo, «:«fc-5.KftJStL;©S 30 

Sf*4. fiJ*K>a«cttJStt#H5l>. Ir©i§f*^©fif# 
SB 0.005*i6l0.0fia%*WSb< . 3f>K o.i#>6> 

2.oss%*5*f*n,^ 4>&-r#s£. «&©r£i4af* 

ft. NQx jl7C©jitR14tt<ST-r-5. 
[00 12] &jg©Mfj 

•/yy'JA (lrCI 3 ) . ttffc-f yS?£A« (H, IrC 40 
1, ) . Sft-Y 'J^Ait h'J^A (Na 3 IrCl, ) . 
1^ (Na, IrCl 6 ) . fcfb-f 'jy-jAKst/'^A (K 3 Ir 
CI, ) . IU (K, IrCU ) . fliK-f Ut^A (Ir( N 
a ) «> &ZMZffi,m'( <Jis?& (Ir( SO, ) , ) I?© 

^yy? A©Dj«§ftja©7kj§jS5:^i»tc^s3 -a-, te 

*8&. OTIBS3 3 ft*., Ir 3 (CO) 13 

3?©lr©Wt8£)Iif§#£/!H>, ^*-y>. if^-^ 

[ooi3] i.>-?ti<Dm£xi>. m&tcMmwm#t l so 
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x$m2ntcirii&®<Dmi$,ftM<D&wm.i l z. mm#<D 

tt.mn 300'C#>6 900°C*W* U < . 3 6tC»S5 u < « 
600°C*>6 800"C-C*0. ^B$fS«ffl^30##>ei0B$ 

t>nx'i : T'>x$>m.K m«\ m^ipxmmm. 

*. io~ioo %©*^.m«:^^i« (JfSSS^figfcttM 
fg) T. 65O-800 -C-C30»~5^«iK£L/. ^{bM 

mLxi>^>. c<Dmt£tiamm< l c£r>x. ir«5~2o 
nmmom^&fo^mi r$> z> i > «i rBMbtaj 4 & s . 
[0015] *^©w«6i. mg*'U>#-tm6 

^u^k y>^. ^-*Ai^©flMtc^L/rffl 

©tS,lS«3mSK#[iiftS$>ft: 9 . «F* L < «20~20 
Og/M-Jk «t 0 L- < «60~120 g/y v 

«0.01~5.0 hJU. <£•)*?£ l/<« 0.1~1.5 

g/y y hJV©ffiH-C*^ 0 

[0 0 16] ;W>#-<tb-C«, fflittfJ/y*"/^. 

r^sy-v/ik ^$^r > y;u^©affl©^itss^-Y>^ 

is ^ a - h « . 09 A «B4JS*95K(C ^ y iy -J A t **ttl 
©*^J#SS4S?SLfcil. fe^. ^LTtf^Ci 

[0017] &mm 

*^©M««Pm*'^ig^3#-2.Ci(cJ:'). SP^ 
**^©^b. <8«:gE§i#*ijj©Nox *iit4ci*t 
c©K©**^^j$Sk:w«f«:^bj!S:c^5. j!f 

Sl/<»SV 5, 000~ 200,000 /hr . 3 L/ < itl 

0,000~150,000/hr ©®H"C&S„ fit"gf •Si ASS© 
BSsJ&tfi&gttfc «3 . * tcHSt&Z iiWtWiTt S„ 
[0018] 

[f'fffl] *^©M«St-C«. Sf^^^ONOx «HC^© 
&mU&t*>WKMi<c£.~>X. N, iH, OKSTStc 

•C^bK5*3*iS. rStt^S"C*.5lr*iS^r*6^ 
Mb^& S l>tt#ffig{b&©^E£tBSftffl bfe*i6ti 
^3tft3n*fc». gfm^xd3©HCteJ:cJfco^©jl7E; 

S04NOX t<z&fc<Dmvim*fa±-?zi><Dttm2ti 
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[00 19] 

mmm) jstf. mmm. uamtsj:zmimmMtc& 
[0 02 0 j tmrnmn 

(a) m^m^<Dlr<Otm (A fife) 

5L ('J? HU) If 3.0L£AftC 

tutiZimm (sic > (mmu--#>m. a 

& 0.3—0.6 /Ltm . SS5~15Aim . BETit^ffiS3 
m' /g) ioog£&A. &C*-t±. C©X7 , ;-£+ 
55«JfU^*56. mt4 yyfAK (H, IrCl. ) ©I» 
lOOtnl (Ir5> 0.5g) £?®TL/c> 

io5-ct^«> t«*u mttwmv u-tcAn 

7C„ iX^T. 10%*^.§V*$tf^amffiT 800-C-Cl^F 

[ 0 0 2 1 ] (b) ijA^-CO^t »W3- h 
Ca) Tff 6 *ircfi&lgt&5f;30 g 30% f * V>\> 2.0gi 
Ift-Y*>*50ni1<b*^fln0. #-;bSJU-Cl6B#FJiliML 
fc. ff 6*l7c*-5 II — KrUIK© 40042;KDr3-^i^ 

g$6.35anOD3Tf-^4««0. ?|£±im &#© 

<;-^iT7'a--C^Lfe^. 500 > CC3O»ra 
S&j£b/c. ^*AlL3fci) K^gSS-CSOKOIttJS 
*3- h LfcIr^s^bl$5iiM&^-#ACi) &mc. 

[00223 tmmm2i 
m 

mm^ (*-*'^>^Ats, ^y->#4ooo) . gat? 

2> <TiC ) (v^nlS?, &g 0.8~ 1 urn ) *$«fc 
O'^t^f > (TIN ) (v>/D§l &g 1.5~2 y 

m ) ^iHSJ-m. (a) fciO'Cb) ilaHitc 

[0 02 3] C3Glfcffl3) 

irmmk<mmim<D9m. (Bet) 

(a) ^ta^tft^© ■> * is * 3 - h 

mmmi (w ©ffis^t&^cD^oK:. tK<t&s»3&JB 

OSfeWttHSStfU (b) iiSKOT. 1 
fc«J K^^^E-C80g<D^tS^*3-hOfc^-*A 

0>) Ir©J§J# 
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Ir#0.27g*^tfiS<t-f >)i>Vl»W.<D®.-<*>*.iem. 1 
O0ml«:»fcW3 (a) -cmbtitcfeitMm^- h»*^- 
*A3Tb--^4aSl/^SK:-C353-^}#. 

fesb/c^m* 7so-criKSFr^KL/. imn 

[0024] CSH&PH) 

10 * 300-Cf2B$^Sf#L. Tk^jtTcMfflU Ir4B^{b 
&5gfel!Ji^-*7A(6) zntc. 

[0025] cmmms) 
ir&mmitmmtmvmm 
mmrni ca) &c*$i,>-c. ia-fb-f 

-fb^-5^^*- lOOgKfHJSS-tfSlr©** 0.5gfr 
0.125g. O^Sgfcit? 1.5g^.i^i/c 
feWtt. *iSCTl(a) *S<fcO'(b) iRflKCLT. VvJ 

®Stn<Dtim=>- f-fiA^ti-en o.ig/L, o.eg/ 

Lfc<J:tf 1.2g/L-C$>Slrffl^fK{bii^M^^-*A 
20 (7) . (8) *><fcO'(9) *f#/c„ 
[0 02 6] Ctb^CTl] 
Iri§t$T - TJU 5 ^»^©Sj* 

mmm3aa) t£te^xm&T&zmtmm3L<oRt>K> 

ICr-TJUi-®^ (&M1t¥2l> KHA24. BETtb 

mmm i6om j /«) *m^ic\mv&mmz ca) tisi 
W3(b) tmuicirt&imz-gmLtcik, ^tp-c 500 

•C. 4^ra^U. Ir«^T-T^5^j«^-*ACl 

30 — b'^-^-T©* • BETtb 

^ffiffl75m' /g) gtcltis'Jij •T)V=.i'1S0F. (MR 
it^m. B E Tit^BfS liom 2 /g) *ffl^rc«M-« 

AClDteiO'IrJBJt^V* • rJl/3^»i^x^A(12) 

[0 02 7] Ctb^CT2] 

n-jUv><t i yTJl/3X+— (L.D. Rollmann an 

d E.W. Valyocsik.lnortj. Synthesis. 22(1982), 67~6 
40 8) CCSSoTHMTJl'S -/i"Jdr- Hf^^-f hZSM-5 

(sio, /ai, o 3 tb=75. BETtbaaa 430m 

' /«) ttWtc. C©ZSM-5*a* 100g£ 0.036M©Ir 
ClrCK NH3 ) s ) CI, K-f ^>7k^^2000ml'^tC 
X7';-{bL^STi6B#ffl«^U/c^. ®iS?5t^. I£« 
^. im.<P 500-CT-3Q»«£fi£L>. 0.6%lrfH}# (Ir^S 
«^*>32^22%) ZSM-5 t95R*ff . Ch*A-AA 
ten- h L--ClHS^FM^>-*A(i3)^7t 0 
[0 02 8] CJt^t»l3D 

50 lt®t^2-Cffll»/tZSI*-5 100gZ0.03MOmmm/ 
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X 1.2%Cu*I8f (Cu 1 'S*H-<'*>^^95%) ZSM-5 » 
5fc£?f. CW^*AKa- h UTCuSJfZSM-S ftfe^ 

[0 02 9 J CJt©W4) 

e^fflf^^^ bli3^M««. 5^ At§J^bil3£ji4i»te 

%H(M 3 (a) t mmiC L X 80g / L ©SHbJi3g£ 3 - h 
L.fc^-ttA^rff, C*T.tC||ig{fll3 (b) ©Ir 0.27g© 10 
Rt>*)K.. Pt»0.27g*$tf^fce#K*®ffl[100m1. P 
<^0.27g£^tfi&4b^7y9A©JSK*?&?& 100ml* 
-SC>«Rh»0.27g5r^£f^boyi7A7K®?K 100ml£fll 

fWi 500-C. 48#ra^fiRb. Ptja^^k^^ClS)^ 
[0 03 0] Ctk^5) 

BETttsaa i5om' /?, wKH^oMfcw-r* 20 
?Sttr;u5^ i20g£5*if-{cA*iia*$Lftai6. a 

£ 2.0g£#tf;>K®{b6:&©T 5 30ml £4>g-3 

•ojgTb^a— (c^fta^FSH+fc. yci^-ca> ; ^Ao.4ig 

ftfflm 3 M tc'&> 2 5%8t®lOn.l *4>S-3o?aT b . 
1.7%Pt-0.34%Rhfflf$TJU 5 -fffi^ (Pt/RhfiStb = 
5/1) SrUiigUrt:., Cft£HSfct?!l (b) 
OTPt-Rh/Al, O, BiJ&^—^AClS^ff/c, 

[0031] t&mwmm 1 d 

U - >x >y vgfm*^^ tc J: SrfKbttffifc 30 
iOTjfAttfFfflS 

*^BB©SD5fiCT©M<«a) fc£a'i:b^0<l©M*£(i4)©& 

x. no sooppn (ttT. xxfcft\§mm<<t%\ht£\ t >m. 

•3. ?f®flST*^-r) . ^PfU>C 3 H, ISOOppm . 
CD lOOOppm . H, O 10%. COj 10%. O, 5%. *J 
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itfSSSW, frZKZm&ifZ (A/F=19tB^) £. 
•e-*l-C t n<DftJ*l<DiES2.54cmXg36.35cmCD 400-fe;l'© 
;vrt/#A£-X±ecsV 40,000/hr Xm&ls. SfeSBA 
□tfXSK'fc. 30''C/^rin<S[)^SJIKt , 200°C#>6 500°C 

(14)76%r&o/c„ ^"C. Sfefe&^lO^H, 0+90% 
^CDil^*'XdfeiiT 800°CX5 9tffi3.-is>it%}mi, 
fcf£. WO'ilB*- KA-Ctttei¥ffiOfc. 450'C«:*JW 
2>t*&itmte> MAICD 74%. fl*ii(i4)i2%-cabo/c 0 

[0032501 CCjlMCl) tMmav<ot«$Htmfc<D 
x-y>^pflfi!(i?14*^„ C©*£HIK:<J:S<!:. Jt$S 
m<DCuJ * >£8!!ZSM-5 MSS(14)Bfi3Ri@Pit?a]gr£tt 

£^jvr4>©©. *^§y&?T 8oo°c-e©tt]^i-y> y 
fc. 

[ 0 0 3 3 ] m 1 (C. ^W©*^©^ (1)~(9) 

4s<fcMt$SW©M&cio)~(i8)K:oi,»-t©. 10%*^.^ 

ft#£Su£jiT. 800-c. 5B#Hi©j.-y>y^©*- 

ym<Dmmw<Dfm (2)~o) 4>*fc. x-y>ms 

[0034] st^itc^fcstb^w 1 ©. Mitmmm • 
&n&<o&mmi mmfticim z titt 1 mm ao) - (12) 

*» JtCttMSW 2 ©IrJ§J$-tZ * V hMi«C13)«, 800'C 
■C©JH]S»X-y>yg. 18~38%gtt©^+^!&NC#ib 
ttttl/*SSftl>. *^W©^*i<!:Ji»*l|B|--C 

*S*ija^$n/c^*5irtm©S^Pt. Pd*smi 

L<mK */c. ^©Pt-Rh/Al, 0 3 H7cBt*gfc* 
- KA©CTit^J:b*5A*t^®mgl©^ft=TrB. 

[0035] 

[mi] 
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nai**^ (ft&attNo.) 


800°Cx to 






m&<tm (X) 


xskpj i 


Ir/SiCO) 


74 




\ r/SiC(2) 


72 


Hfi6#J2 


Ir/TiC(3) 


63 




Ir/TiNU) 


59 


r±z me n&\ o 


\x/ SiC(5) 


70 




Ir/SiC(6) 


68 




lr/SiC(7) 


57 




Ir/SiC(8) 


75 




lr/SiC(9) 


66 




lr/7 -Al»0 3 (10) 


38 




lr/Ti0 2 (ll) 


31 




Ir/SiO,«Al ? 0 3 (12) 


26 


Jte^j 2 


Ir/ZSM-5(13) 


18 


JtKPJ 3 


Cu/ZSM-5(14) 


12 




Pt/SiC(15) 


6 


J£t£0J4 


Pd/SiC(16) 


4 




Rh/SiC(17) 


3 


lfc$£0>J5 


Pt-Rh/Al,0 3 (18) 


8 



&1) 'J ->»<->^.>> s >fiPm*7 :f yi'7yx?pffi^# 

ii^Um : NO 500ppm 

C 3 He 1500ppm 

CO lOOOppm 

H 2 0 lOSf 

CO2 10X 

0 2 5X 

SV 40. 000/hr 

& 2) jc 

10%H 2 0 + '<7>XAir SKilT> 800T\ 5 B»Rfl 



[0 03 6 ] mmmmw2-} 

*^©«tet« 1 ©WKd) £tt&Wl©M&(io)teJ: 
0'it^3©&M«a4)CC)S<?{C-3t»-c. io%*^^t# 
^m*5Rjr B ix-y>yg. HciNcxDSi&i. Hc<to 2 

<Dfcfct<DfflV<D3t&m&}ft& (Kinetic Partitionin 



q) 0)WK&T->tc. Sgj!^CDii:S2.54anXg$6.35an 
<D-^ — *AB4^@K:. ND 500ppm . O, 3%. 7"DfU 
>0-3000ppm fc^C/glgBN, *"6^-2>ffl^CDgf^^ 

(A/F=17tS^) Sr. SV 40, 000/hr 
U ^&*"Xt(i©^"PfU>igg*O*^30O0ppni ft 
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